Chemical carcinogens induce varying patterns of LOH in mouse T-lymphocytes.
We have shown previously that a wide range of mutagenic carcinogens are capable of inducing loss of heterozygosity (LOH) at the endogenous Aprt locus in mouse splenic lymphocytes. To investigate whether LOH might be caused by a single common mechanism, we set out to determine the extent of LOH by microsatellite analysis along (the Aprt gene containing) mouse chromosome 8. Aprt+/- hybrid B6C3F1 mice were treated with mutagens that induce different classes of DNA lesions, i.e. bulky DNA adducts, DNA methylation, DNA inter-strand crosslinks or DNA strand breaks. Aprt mutant frequencies (MF) in this C57Bl/6-C3H hybrid background were significantly reduced for mitomycin C (MMC) and methylmethanesulfonate (MMS) in comparison with MF in C57Bl/6 background, suggesting either enhanced repair or reduced formation of MMC- or MMS-induced mutagenic lesions in a hybrid B6C3F1 background. In contrast, Aprt MF after dimethylbenz[a]anthracene (DMBA), methylnitrosurea (MNU) and etoposide treatment were similar in both genetic backgrounds. Microsatellite analysis of Aprt mutant clones indicated a dominant role for mitotic recombination (MR) in generating spontaneous, DMBA- and etoposide-induced LOH at APRT: However, over 80% of the MMC-induced Aprt LOH mutants had lost heterozygosity for all markers tested, suggesting that either the crossover points were located close to the centromere or that these mutants arose by chromosome loss and duplication of the remaining chromosome 8. A substantial fraction (40%) of MNU-induced Aprt mutants had lost the wild-type Aprt allele, but had retained heterozygosity at all polymorphic markers tested at chromosome 8 indicating an important role for deletions in LOH formation by MNU. Patterns of MR differed quite dramatically for the various chemical mutagens tested, suggesting different mechanisms to be involved in inducing recombination between homologous chromosomes. In addition, non-random adduct formation and repair between chromosomal regions, i.e. heterochromatin versus euchromatin, may contribute to a non-random distribution of recombinational crossover points.